Mitochondrial P5, a member of protein disulphide isomerase family, suppresses oxidative stress-induced cell death.
P5, one of the protein disulphide isomerase (PDI) family members, catalyses disulphide bond formation in proteins and exhibits molecular chaperone and calcium binding activities in vitro, whereas its physiological significance remains controversial. Recently, we have reported that P5 localizes not only in the ER but also in mitochondria, although it remains unclear so far about its physiological significance(s) of its dual localization. Here we report that H(2)O(2)- or rotenone-induced cell death is suppressed in MTS-P5 cells, which stably express P5 in mitochondria. H(2)O(2)-induced cell death in Saos-2 cells occurred, in large part, through caspase-independent and poly(ADP-ribose) polymerase (PARP)-dependent manner. In MTS-P5 cells challenged with H(2)O(2) treatment, PARP was still activated, whereas release of cytochrome c or apoptosis-inducing factor and intramitochondrial superoxide generation were suppressed. We also found that mitochondrial P5 was in close contact with citrate synthase and maintained large parts of its activity under H(2)O(2) exposure. These results suggest that mitochondrial P5 may upregulate tricarboxylic acid cycle and possibly, other intramitochondrial metabolism.